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Abstract 

Purpose: it discloses about the interlayer insulating film forming method of the semiconductor 
manufacturing method which can prevent the etching of a sub-layer and void formation by completing 
the interlayer insulating film firstly after forming the BSG layer with the time difference in which the 
source gas of the phosphorous and boron is stabilized in the interlayer dielectric layer deposition initial 
and which is flown on a sub-layer. 

4] i]zf-i; stlfe '.'h^li *H^'#^1 #-d-^^ D -l Wl^H] tfl«fl 7iM$4. 

Configuration: the interlayer insulating film forming method of the semiconductor manufacturing 
method of the present invention is characterized that it is made including the step, forming the etch 
stopper the step forming the boronphosphorus silicate glass layer which is the second insulating layer 
with source gases on the step putting a difference in the time when source gases are stabilized and 
firstly forms the BSG layer which is the first insulating layer of the prescribed thickness and the first 
insulating layer and the step that flow a wet. 

^ : £ ^$0} £ £S |i ^a^s) %#^uj <JN>ifSj£. ofl^JMt- 33*Mte ±±7\ 
±*°\ $M|SJ-3fc *RM1 *M« ±^ -r'i^l *l)1 '4<&^91 BSG#4 3 -Wife ^7-0^-; 
xl]1 ^.alnl. ^6H,^7V^#oll *l|2 BPSG#-ir 3^*1 #A &}\ 4llJ= ^a-fA^fe 

^711;# Jt^-S]-a| o}^o}*\ + StQO.SL tl-c]-. 
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Effect: it can prevent from the etch stopper being etched with the phosphoric acid (H 3 PO 4 ) 
generated around the wet flow the BSG layer is formed between the boronphosphorus silicate glass 
layer which is the etch stopper and interlayer insulating film. Moreover, by the time difference being 
put and stabilizing and supplying the source gas of the phosphorous and boron the void formation can 
be prevented. In conclusion, the characteristic of the semiconductor device is improved and a yield 
can be improved. 

JL31- : ^1*1^<M4 ^BI^'aKl BPSG#-4°H BSG#°1 ^^J3-SL*j *e ^S^M ^SKr 
<J1#(H 3 P0 4 )°11 sjsfl oilsliJM?} *\^x:- -t- Si 4. SE£, ii£&]i^ ii 

7>i# ^].?>7-l-* -f-Jl "l-^Sl-^T'i ^^?J-0-S«i JiOlJE. *8^-§; ^11' T 1 SI 4. *£Sfli4S] 



*$S|f, Description 

■ Brief Explanation of the Drawing(s) 

Fig A. is an embodiment of the present invention. The cross-sectional view which schematically shows 
the result of performance water the interlayer insulating film forming method. And figure 2 is a cross- 
sectional view which the graph , and Fig. 3 schematically show the result of performance water the 
conventional interlayer insulating film forming method, and the graph showing the stabilization process 
of the source gas used for the conventional interlayer insulating film forming Fig. 4 showing the 
stabilization process of the source gas used for the interlayer insulating film forming of the present 
invention. 



5- 2^ £ i£cgo| f, ? J.^ojDT- Sj^oll ^MMfe ii7^fi| "Jr^S* 2]-^^. L.fEfvH ^-EflH, 

5- 3£ #2)1^ <!•*)<?! '- ! r ^'^i: =r<9$ l^lHr £.3. 4^5L, 

£4fe*eflal f^H^ ^<H 4-g-si fc. ii 7 }i£] o}^js]- u].E|-uji zieflnoic].. 

**The description of reference numerals of the main elements in drawings** 

100: substrate 200: pattern. 
100 : 71^ 200: all € 

300: silicon nitride film 400: boronphosphorus silicate glass layer. 
300 : ^ BIS- '4$\-^ 400 : BPSG# 
500: BSG layer. 
500 : BSG# 
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a Details of the Invention 
■ Purpose of the Invention 

. The Technical Field to which the Invention belongs and the Prior Art in that Field 
The present invention relates to the semiconductor manufacturing method, particularly, to the 
interlayer insulating film forming method of the semiconductor manufacturing method which can 
prevent the etching of a sub-layer and void formation by completing the interlayer insulating film firstly 
after forming the BSG layer with the time difference in which the source gas of the phosphorous and 
boron is stabilized in the interlayer dielectric layer deposition initial and which is flown on a sub-layer. 

't^-S- ££*fl *IM-?H 7 ASL3L, m\ %#t<$A ^-%t--7H ¥^Y Ei^ol ± + 7} 

y-7\ -tiM^lfe *H»U m SH^l ^ BSG## ^ jfc A**** 

* ^i?)- *H ^ *Hf ^4 -r ^ Vsl^ *tf*«i'4 3 



There is a problem that of a void is formed in the interlayer insulating film flow which the thin film is 
evaporated in an initial in the state that the boron (B) and phosphorous (P) are not nearly flown and is 
the subsequent processes when depositing the interlayer insulating film (Inter Layer Dielectric) with 
the flow rate difference with BPSG. 

#7j-*J°i ^(Inter Layer Dielectric)!: afl <:7]o|j.> ±i#(B)4 S.^s.^]^P)y} A °\ l^-f^x) 

The method for flowing the triethylborate (TEB) which was the source of the phosphorous and boron to 
the plan for resolving this problem, and the triethylphosphate (TEPO) and stabilizing was introduced 
But the silicon nitride film which is a sub-layer is etched and the problem that the silicon substrate of 
the active area is oxidized is this case generated. 

o|e|$)--S-*11tr *)1 11*1-7) Sj\® wJ-ojCLiL IA iH |A^ ± ^o] e. s) o]| i^ iji 5)| o| eh (XEB) eel ->H 

As to this, the phosphoric acid (H 3 PO A ) is formed in TEPO which is flown in the interlayer dielectric 
layer deposition initial, and the wet flow in which the phosphorous and boron exist in the interface of 
the silicon nitride film and following with TEB with H 2 and injected 0 2 gas. As to the phosphoric acid, 
as the etchant material of the silicon nitride film, in conclusion, the phosphoric acid on an interface 
etches the silicon nitride film. The silicon substrate is oxidized with O 2 gas if an etching is completely 
made. This well shows up in figs. 3 and4. 

olfe, tlHi?!^ 2:7) «1| ^JL-f 3 TEPO, TEB oil S|*H $.^?:]±9.)- V so) 43a 2j£f^4 
fSI fW 7 W*l-- €^wetflowH,^o]5^ H 2 % 0 2 71-0)1 5*0 ol^(H 3 PO 

^o'Ml Sll, ^ £3*1 ±>4°1 0)-o]-x|c].nt 0 2 7K^oll SjSfl ^Sl$ 7)^o) -^S) J o] cf^ol 
^ £ 32 ). £ 40]) £ U ). E |. U |. o| cK 

is a cross-sectional view schematically showing the result of performance water the 
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conventional intGrlayor insulating film forminQ msthod. F . 4 ^ 



B fbS l^' h the I!* 0 " ' ;!!: ide fi ' m <30) iS f ° rmed With the P^etermined process as the on the 
^ 3* t^l-Vt, 71^(10) tfofl 4^0] ^ ^ ^(20) -H ^V 3 rnol « 



n is formed, the thin film is 



t^tv^i ™ ««« ^ bpsg ^ ^ 

Moreover the phosphorous exists between BPSG which is the evaporated interlayer insulating film 
a nd the s , con nitride film which is the etch stopper and the phosphoric acid is generated in the wet 

Tvl Ho \ " P Tf I" 5 - * kn ° W that the 96nerated ^™ -dd as des Jb d 

above is to the structure of etching the silicon nitride film. 

% r^st^M^ ir *** ™ *** «* *™ 

h ^ir"' C ° n h Vent ;° nally ' there is a ? roblem th * the oxidation of the silicon substrate according to 
th e etchmg of he silicon nitride film by the void formation and phosphoric acid go on in the interlayer 
insulating film forming and the characteristic of the semiconductor device is degraded. 

. The Technical Challenges of the Invention 

T !7he tm r °H bje t Ct ° f ? reS6nt inV6nti0n 18 10 Pr ° Vide thS interlayer Insulatin 9 film Arming method 
of the semiconductor manufacturing method which can prevent the etching of a sub-layer and void 
Ration by completing the interlayer insulating fiim firstly after forming the BSC layer with the fime 
difference ,n which the source gas of the phosphorous and boron is stabilized in the inter^eT 
dielectric layer deposition initial and which is flown on a sub-layer. 

° - o1 -'"--'I «4* HM** 81* #^*f S^Sj* *?tte*j 
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■ Structure & Operation of the Invention 

To achieve the above object, the processing temperature on the step that the interlayer insulating film 
forming method of the semiconductor manufacturing method of the present invention forms the etch 
stopper on the wafer performing the predetermined process and the step forming the second 
insulating layer on the step that the source gas more than the different cranium is flowed at least and 
that puts a difference on the etch stopper in the time when source gases are stabilized and that firstly 
forms the first insulating layer of the prescribed thickness and the first insulating layer with source 
gases and outcome, is 800°C ~ 900°C, and the process time is 10 second ~ 60 second in range are 
characterized that it is made of the set up condition including the step flowing O 2 and H 2 . 

$m ^R!-§- <W1-7] $}t)\ £ -gl-ojoj aJSLifl ^12:^3] #•?)■*!<-?)>!!- ^«£< ? !A ^3] ^ 

m*\ tfoll <**|i£s|* H^M?K:r #7)14; #7] oflsl^ssl a|<H=. ^ ^ 7 fl oj 

#"i — #-S--f ^7lsl y y] i^7}-#o] o^sfs)^ Ai^ofl 401,: -o-j ^ .y.,,i|oj xij-i 

^^'4-^ IH^lfe tW-,' il ^4 -#°)l , -#7] iA 7 } iS(fl | -,, l2 ^nj-g. igjg 

^1-71tt ^.-7-1)21-; -#7) ^H, ^^-8r£7l- 800°C ~ 900°C, ^.^Tj-ol 10i - 60i£ >4HH 

^3 ^?d^5L O 2 ^ H 2 * #5L^A|7|fe t V7fl;l- if^M °l^<H xj JS.30.ig. -Sl-t]- 

At this time, it is preferable that in the first insulating layer, the BSG layer, the second insulating layer 
evaporated to 10A ~ 150A range is the boronphosphorus silicate glass layer. 

°] nfl, #7| 7|]1 l<a?4--& 10A ~ 150A^-1L BSG#°H, #?] 42 BPSG#°] ^ ol 



It illustrates for below, and the attached preferred embodiment of the present invention. 

H^-sl £^.2- #^0$ £ ';<!•.{] o] 4^5+ A] ail o|] tfl*fl ^£4. 

FigJ. is an embodiment of the present invention. It is the cross-sectional view which schematically 
shows the result of performance water the interlayer insulating film forming method. RgJ2 is a graph 
showing the stabilization process of the source gas used for the interlayer insulating film forming of the 
present invention. 

£ 1£ £- tH^l U AjAHofliM, #^<il4 ^*8$ 121-1-1: 7fl<**iL5L 41^ #3 

Sojai, t2r-!^ *k^2] ^^o)l ^r-8-Slfe ±^7l-^ii| ©V^jJ. 4^ 4^ ;ie||2Lo]4. 

Referring to Fig^l, the silicon nitride film (300) is formed with the predetermined process as the on the 
substrate (100) on the pattern (200) which is the result of performance water. The boronphosphorus 
silicate glass layer (400) which is the interlayer insulating film on the silicon nitride film (300) is formed. 
At this time, the silicon nitride film (300) deposits with about 100A. It deposits the interlayer insulating 
film with about 9.5k A. Here, thereafter the silicon nitride film acts on the etch stopper. The structure of 
describing in the above can know to be identical with a convention. 

H 1* t^sl-^, 7]#(100) ±^2] ^.a. =ll€(200)4H ^sK>-(300) 

ol ig^SM <&JL,-#7] l].2}o}(300) ^M^oVo] BPSG#(400)ol «| *J V] o| 014 o] nfl , 

^-IS- *!S|-4(300)£ 100A ^£ #71. #?>l<?34-& 9.5kA f^?r4. ^7]^, #7] ^' 

el€- "€Sl-4^ °ll oil^d-£2)S 3j-^-sl-;/|l £4. A d-7|t!" -?2iTr If 2)14 5-1! ^ #4. 

In the structure as described above, the silicon nitride film (300) is etched with the phosphoric acid. 
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Therefore, it is the characteristic part of the present invention. The BSG layer (500) is more formed 
between the boronphosphorus silicate glass layer (400) which is the silicon nitride film (300) and 
interlayer insulating film. 

^}^- -Y-3=ol|A-l~ <?J-iH] o ls „ ^_ E] s ?JS].i?v ( 3 00)ol qz\s]E.si, £ ig*&S) ^4^, #7] 

'i^SL ^ S l-n]. (300)j4 ^a^nj-ol B p SG ^ (400) A}o]Q]] BSG ^. (500)# cj ^ *) A ) - 7 ] JL ol ^ 

In order that the BSG layer (500) is formed, it flows in the state stabilizing TEB which is the source gas 
of the boron in the interlayer dielectric layer deposition initial. This is well illustrated in Fig. 2. 

^7} BSG#(500)-§; 7] av 7 ) ^7>-^a]ni. ^ ^ 7 ] o] ] j^gj ^ 7 }±o] TEB a oy^^ 

aRI 4^HH -I-5--?-^KicK ol i=. £ 2^1 % £A|sH $14. 

As shown in Fig. 2, TEB is already stabilized and it flows to about 200 seem. It can know to TEPO be 
stabilized after approximately, 9 second and be flown to about 40 seem. Here, TEOS is stabilized from 
an initial and it is flown to about 600 seem. 

£ 2«H 44" TEB~r *>H <?>^ sj-sj <>) 2 00 seem Tj£5L -f JL-f *1 ?} JL, cflsf 9^ ^ofl 

TEP07} <LH^£l<H 40 seem IFJL-f^-ir <£ -t- $14. ^1 ^1 f >H TEOS?!- £71^ ^j^o] 

600 seem 3 £3. j! $14. 

It can know firstly that the BSG layer is formed owing to the above-described condition on the silicon 
nitride film. The BSG layer evaporates to approximately, 100A in and out. The boronphosphorus 
silicate glass layer is formed owing to a next, TEOS, and TEB and TEPO. 

m\ -iel-E- BSGf-ol <£ -t $14. BSG#£ cflef 

100A iflSlS. ^aM?14. <W TEOS, TEB ^ TEPO<>ll 4«fl BPSG#°l ^44- 

In the meantime, flow in an outcome a wet. It flows O 2 and H 2 and the wet flow the processing 
temperature as to the process time, progresses in 830°C for 30 second. At this time, conventionally, 
the phosphoric acid was formed owing to P existing in the interphase of the boronphosphorus silicate 
glass layer and silicon nitride film and the silicon nitride film was etched. But the present invention can 
know that the silicon nitride film which is a sub-layer is protected since the phosphoric acid is unable to 
etch the BSG layer although the BSG layer is formed owing to the processing procedure of describing 
in the above on the silicon nitride film and P exists in the interphase of the boronphosphorus silicate 
glass layer and BSG layer. 

!4fHl *IIH -f-JL-f *}7}7]} 3)B ^££.4 830°C«lH, 

£ 30^ O 2 4 H 2 It M-?-^ f!-4. 4 «"fl, : <? '. : BPSGf-4 Tfl^tf 

0,1 $--.}]§Hr P»)l 4-311 ?RM ^^=H W yj§:^\o- ^4-40} 0.4, £ Vi r si ?3 

4^°H 4*1) #71 4^1& r i£l-4 -y-ofl BSGt-fl ^5)0) A]- 7 j BSG#4 BPSG#s] ;/|l°HM) p 7 \ 
*t|?i-4 4c-145i oj^i-oi av 7] BSG^-ir ^144*1 ^el-S t 

n--- $14. 

Moreover, after flow in the state stabilizing TEB which is the source gas of the boron in the interlayer 
dielectric layer deposition initial, it can know to suppress the void formation by TEPO being stabilized 
and flowing. 

5E«[1-, #7) #71-^^4 ^.4 3,7)0]) ilS-O) £±7}.±o] teb- o W ).A|?J #El|ol)A-| *)'?} 
TEPO* °MiSH-7^ a]^o.s.^ iio)H, ^.g. o;i,.,|«j- ^ 01^ <n- - oiq.. 
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In this way, a difference can know to put a difference in the settling time of the source gas forming the 
interlayer insulating film and can prevent the etching of the etch stopper and void formation. 

gol^H^nJ-i. ^-o-Br ii^o, o^SM^ofl *M » ^1 2.0} E. ^ ^ °i|*1^5LS| 



■ Effects of the Invention 

As described above, it can prevent from the etch stopper being etched with phosphoric acid generated 
around the wet flow as to ***, the BSG layer is formed between the boronphosphorus silicate glass 
layer which is the etch stopper and interlayer insulating film of the semiconductor manufacturing 
method. 

%^ <42-l- #ol, a. ^tgoij til-i^.]] .x-ij^-Hl-Hjo) ATV^ofni. ^aj.^ o|| ^sb) 4 

Moreover, by the time difference being put and stabilizing and supplying the source gas of the 
phosphorous and boron the void formation can be prevented. In conclusion, the characteristic of the 
semiconductor device is improved and a yield can be improved. 

The present invention is not restricted to the above-described embodiment. And it is clear that many 
deformation is available in the relevant field in the technical mapping of the present invention with a 
person skilled in the art. 

^jjfr Scope of Claims 

Claim[l] : 

The interlayer insulating film forming method of the semiconductor manufacturing method wherein it is 
made including the step, forming the etch stopper on the wafer performing the predetermined process 
the step forming the second insulating layer on the step that the source gas more than the different 
cranium is flowed at least and that puts a difference on the etch stopper in the time when source 
gases are stabilized and that firstly forms the first insulating layer of the prescribed thickness and the 
first insulating layer with source gases and the step that the processing temperature flows O 2 and H 2 
on an outcome to the condition that 800°C ~ 900°C, and the process time are set up in 10 second - 60 
second in range. 

i^oj ^.g. ^sj^. o]|o]Bl A cHl °ll*li£5lt- ^Al-7l-fe ^14; 

#71 oil A-|sL if 711 °l A o^l ±±7} + m IsL-'M^Sl ^7} ±^7}±!jrO) o> 

7 f|3^1-c- A1.7J-011 ^-ol^ --<>1 i?J J=?||o] .^H ^nj-g. o^-] tg^Al^fe #7-11 £}; 
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#7l 14€- -o t; 3£-5!7|- 800°C ~ 900°C, 10i£ - 603- ^HMH ^3 2-&°.$ 

-I- £t!-«H 6 1¥-°1?! y A% ^$±3- §He »±IE*1| ^| 2:^^31 =f ^l-^olej- ^t^. 
Claim[2] : 

The interlayer insulating film forming method of the semiconductor manufacturing method of claim 1, 
wherein it is the BSG layer evaporated to 10A ~ 150A range. 

all 1 t°H SI°-H, 1 1!^^ 10A - 150A HniS BSG#<?J ^HJiLS *>fe #5. 

all ^D^t^Sl f-^-^?!^ ^^U-^. 

Claim[3] : 

The interlayer insulating film forming method of the semiconductor manufacturing method of claim 1, 
wherein the second insulating layer is the boronphosphorus silicate glass layer. 

*fl 1 *M $I°H, 42 t^£r BPSG#<?] ^^SLsL HVESfl afla^s] f^^i^a]- 



Representative Drawing(s) 

Fig. 1 

^^Keyword(s) 

The interlayer insulating film, the boron, and the phosphorous. 
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